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Abstract: In life sciences, the internet is an indispensable medium for research, but has not 
yet realized its full potential for teaching. The concept of e-leaming has been developed 
over the past decades for undergraduate, graduate and postgraduate programs. We set up an 
e-leaming lecture on cancer biology and pharmacology that was first offered in 2003 to 
students of Molecular Biotechnology at the University of Heidelberg and to students of 
Pharmacy at the University of Mainz, Germany. The present paper recapitulates the first 
decade of experiences with this e-leaming lecture from both the students’ and the teachers’ 
perspectives. A total of 317 students during the past 10 years participated in a survey. 
In general, the students enjoyed the possibilities that self-controlled learning offers. 
E-learning interested them as a novel educational method. They felt quite comfortable 
listening to the material despite the interdisciplinary nature of the lectures, which included 
molecular biological, pharmacological and medical aspects of cancer biology and 
pharmacology. This lecture was the first e-learning experience for the majority of students, 
and their impressions were generally positive. The students not only indicated that they 
would like to continue with e-leaming, but also would recommend e-learning to other 
students. Remarkably, the majority of students would like to see more e-leaming offered in 
their present curricula. They indicated interest in mixed forms of traditional learning and 
e-leaming (“blended learning”), although it is recognized that face-to-face contact between 
teachers and students is critical. Overall, many students would consider e-learning for 
further and continuing education after graduation. 
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1. Introduction 

In life sciences, the internet is an indispensable medium for research and its potential for teaching 
has realized. The concept of e-learning has been developed over the past decades not only for 
postgraduate programs and distance learning, but also for undergraduate and graduate programs at 
universities [1-7]. 

Although applications of e-leaming are numerous and it can provide up-to-date teaching at a high 
academic level, the development of e-leaming in pharmacology and phannacy is still in its infancy [8]. 
For this reason, we set up an e-learning lecture series on cancer biology and phannacology. This 
e-leaming lecture was first offered in 2003 to students of Molecular Biotechnology at the University of 
Heidelberg and to students of Pharmacy at the University of Mainz, Germany. The present paper 
recapitulates our first decade of experience with this e-learning series from both the students’ and the 
teachers’ perspectives. Results from 2003 to 2012 were evaluated here. 

The e-learning lecture series was a central part of several efforts to foster self-directed learning in 
our Phannacy program. Although many pharmacy students are interested in cancer biology, it is not 
currently included in the standard Phannacy curriculum. Therefore, this e-learning lecture on cancer 
biology and phannacology was implemented as an optional offering, which was accepted by 
10%-20% of students. The students who opted to participate were provided with 12 lessons to 
download over the course of the semester. 

The students were required to answer and submit two questionnaires by the end-of-semester break 
to obtain a certificate of attendance, which contained neither marks nor scores. One questionnaire 
contained scientific questions relating to the specific contents of the lecture. The intention was not to 
conduct a written examination, but rather to ensure to some extent that the students really listened to 
the e-learning lectures. The students were also allowed to fonn learning groups and to answer the 
questions collectively. A second questionnaire contained questions about learning and e-learning. 
The analysis of this questionnaire is subject of the present paper. 

Some students were interested in receiving a certificate with a grade. These students were allowed 
to write an essay of 2500-3000 words on a topic related to the e-leaming lectures in order to earn a 
grade. We provided basic literature to the students and they searched for additional literature on their 
topic of choice to elaborate on in their essay. 

As an additional offer for the most motivated students, we performed a “Drug Club” seminar, in 
which the students presented their written essays as oral presentations to all Pharmacy students, even 
those who did not participate in the e-learning program. This “Drug Club” seminar served to promote 
the e-leaming lecture to all Pharmacy students. 

The aim of the present paper is to evaluate the students’ responses to the questionnaire about 
learning and e-learning in order to gain insight into the students’ needs and interests. The results of this 
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questionnaire may serve as a basis for improving the existing e-learning program and establishing 
further e-learning programs in Pharmacy and related fields of life science. 

2. Methods Section 


Technical implementation of the e-leaming lecture was performed by Georg Seppmann (Virtueller 
Campus, Rheinland-Pfalz, Mainz, Germany) by means of Microsoft Producer, as previously 
described [9]. The lecture was recorded using a commercial camcorder. Microsoft Producer was used 
to coordinate and synchronize the PowerPoint slides and the video track. Selected screenshots of the 
lectures are shown in Figure 1. 


Figure 1. Screenshots from the e-leaming lecture series [9]. 
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Figure 1. Cont. 
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Microsoft Producer is an open-access software for the production of PowerPoint-based video 
presentations that can then be burned onto a CD or uploaded onto the internet or local area network 
(LAN). Microsoft Producer requires Windows Media Server [10,11] (LiNUX and Macintosh operating 
systems cannot be used). 

The e-learning lecture series was organized as 12 independent lessons consisting of 5 lectures in 
cancer biology and seven lectures in cancer pharmacology. The topics were 

1. Basics in oncology 

2. Chemical carcinogenesis 

3. Proliferation 

4. Metastasis 

5. Apoptosis 

6. Principles of chemotherapy 

7. DNA topoisomerase inhibitors 

8. Antimitotic drugs 

9. Platin compounds 

10. Alkylating agents 

11. Antimetabolites 

12. Hormones and antihonnones 









































Educ. Sci. 2013 , 3 


5 


3. Results and Discussion 

The entire number of students, which have been offered e-learning, was 2680 during the past 
10 years. Of them, 725 (=27.05%) downloaded the e-learning lecture series and 317 students filled and 
submitted the questionnaires (11.83%) (Table 1). 

The questionnaire was divided into five major sets of questions. The aim of the questionnaire was to 
gain insight into student access to computers and university computing infrastructure as well as 
students’ computer skills and interest in e-learning. Although students came from two different 
programs (Molecular Biotechnology and Pharmacy) and two different universities (University of 
Heidelberg and University of Mainz), there were no differences in the trends of answers given by the 
two groups of students. Therefore, all answers were evaluated in one analysis. During the past 
10 years, a total of 317 students participated in the questionnaire. The results are shown in Tables 2-6. 

Inquiring about the students’ access to computers at the university and at home clearly showed that 
the students are faced with rather satisfactory technical conditions (Table 2). In addition, students are 
aware of the importance of computer skills for their professional careers and they are willing to use 
computers and the internet for learning, indicating that the preconditions for e-learning offers 
are satisfactory. 

The next set of questions focused on the students’ personal learning style in order to find out 
whether the students were open-minded to experiencing e-learning and adequately prepared. 
The answers are summarized in Table 3. The students said that e-learning was suitable to their personal 
learning style (question 2.1), although these e-learning lectures were the first that the vast majority of 
students had ever attended (question 3.1). This indicates that e-leaming not only sparked their 
interest as a novel educational method, but also that they felt quite comfortable listening to this 
e-leaming lecture. 

A number of questions led to rather indifferent trends, i.e., whether learning is influenced more by 
external influences such as examination deadlines or internal factors such as intrinsic motivation 
(questions 2.21, 2.19, 2.23). Interestingly, the students preferred self-controlled learning (question 2.6, 
2.10 to 2.14), but the learning contents and goals were (of course) externally defined by the program 
curriculum (questions 2.7, 2.9, 2.20). 

It was also interesting that students reported that they liked having the freedom to choose when and 
where they learn. This indicates that the time- and location-independent aspect of e-learning suits 
students’ preferences. In line with this attitude is the assertion that students prefer to define their 
personal learning goals (question 2.35). 
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Table 1. Participation of students during the past 10 years on the e-learning lecture series. 


Year 

Total number 

of students 

E-learning 

participants 

Number of filled 

questionnaires 

Percentage (%, total 

number of students/ 

e-learning participants) 

Percentage (%, total 

number of students/number 

of filled questionnaires) 

summer semester 2003 

220 

52 

20 

23.64 

9.09 

winter semester 2003 

180 

49 

33 

27.22 

18.33 

summer semester 2004 

220 

96 

50 

43.64 

22.73 

winter semester 2004 

180 

56 

37 

31.11 

20.56 

summer semester 2005 

180 

46 

15 

25.56 

8.33 

winter semester 2005 

220 

41 

23 

18.64 

10.45 

summer semester 2006 

180 

47 

18 

26.11 

10.00 

winter semester 2006 

180 

28 

16 

5.56 

8.89 

summer semester 2007 

180 

35 

9 

19.44 

5 

winter semester 2007 

180 

42 

3 

23.33 

1.67 

summer semester 2008 

180 

54 

30 

30.00 

16.67 

winter semester 2008 

180 

68 

22 

37.78 

12.22 

summer semester 2009 

50 

20 

11 

40.00 

22.00 

winter semester 2009 

50 

19 

1 

38.00 

2.00 

summer semester 2010 

50 

33 

2 

66.00 

4.00 

winter semester 2010 

50 

11 

7 

22.00 

14.00 

summer semester 2011 

50 

10 

5 

20.00 

10.00 

winter semester 2011 

50 

8 

1 

16.00 

2.00 

summer semester 2012 

50 

8 

11 

16.00 

22.00 

winter semester 2012 

50 

2 

3 

4.00 

6.00 

sum ( n ) 

2680 

725 

317 




% e-learning participants related to total number of students 27.05% 

% number of filled questionnaires related to total number of students 11.83% 

% number of filled questionnaires related to e-leaming participants 43.72% 
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Table 2. General questions on computer facilities of students. 


No. 




Response (%) 


Question 


yes 


no 


1.1. 

Do you have access to the internet? 


99.06 


0.94 


1.2. 

Is knowledge obtained from the internet important for your professional career? 


85.62 


14.38 


1.3. 

Is knowledge about the internet important for your professional career? 


75.40 


24.60 


1.4. 

Is your internet connection at home adequate? 


83.00 


17.00 


1.5. 

Is the number of computers for students’ use at your university sufficient? 


52.61 


47.39 


1.6. 

Are the computer rooms for students at your university satisfying? 


74.43 


25.57 


1.7. 

Are the computer room hours rooms sufficiently long? 


85.34 


14.66 


1.8. 

Are the computer room equipment and printers sufficient? 


44.00 


56.00 




yes 


mostly yes 

mostly no 

no 

1.9. 

Are you generally satisfied with the internet loading times of the university computers? 

15.51 


49.17 

28.38 

6.93 

1.10. 

Are you generally satisfied with the IT-support at your university? 

19.08 


71.20 

9.38 

0.32 
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Table 3. Questions on the personal learning style of students. 


No. 



Response (%) 


Question 

always 

often 

seldom 

never 

2.1. 

How much does e-leaming agree with your personal learning style? 

46.00 

43.14 

10.54 

0.32 

2.2. 

My motivation to learn is determined by extrinsic influences. 

6.05 

72.61 

21.34 

0 

2.3. 

My motivation to learn is determined by my intrinsic desire. 

19.3 

71.52 

9.18 

0 

2.4. 

If I like to learn on a voluntary basis, I attend classes at the university. 

5.99 

55.52 

36.91 

1.58 

2.5. 

If I like to learn on a voluntary basis, I ask experts. 

1.60 

22.44 

60.58 

15.38 

2.6. 

If I like to learn on a voluntary basis, I try to learn material by myself. 

24.29 

69.72 

1.89 

0 

2.7. 

My learning topics are determined by others. 

5.79 

82.32 

10.93 

0.96 

2.8. 

My learning topics are determined by myself. 

3.17 

54.60 

41.90 

0.32 

2.9. 

I like to be guided by learning goals defined by others. 

4.52 

63.23 

30.97 

1.29 

2.10. 

I define my own intensity of learning regarding how much I want to know. 

28.66 

59.55 

11.46 

0.32 

2.11. 

I define my own intensity of learning regarding how much I want to understand. 

41.64 

51.74 

6.62 

0 

2.12. 

I define my own intensity of learning regarding how much I want to apply myself. 

24.92 

53.99 

21.09 

0 

2.13. 

I try to learn the main content by heart. 

53.97 

38.66 

7.67 

0 

2.14. 

I try to understand the main content. 

67.51 

31.86 

0.63 

0 

2.15. 

I prefer to learn alone. 

13.56 

65.93 

20.50 

0 

2.16. 

For optimal learning, I need learning devices. 

10.82 

48.85 

39.34 

0.98 

2.17. 

For optimal learning, I need feedback. 

11.32 

39.31 

44.,65 

4.72 

2.18. 

I need guidance by a teacher. 

4.43 

27.53 

60.13 

7.91 

2.19. 

For optimal learning, I need deadlines. 

22.78 

48.73 

22.47 

6.01 

2.20. 

For optimal learning, I need pre-structured learning content. 

14.87 

43.67 

33.23 

8.23 

2.21. 

I need precise planning regarding the starting time and duration of learning. 

14.56 

39.16 

35.92 

10.36 

2.22. 

I decide by myself, at which location I learn. 

71.75 

26.35 

1.90 

0 

2.23. 

I learn only for examinations. 

4.93 

65.46 

26.32 

3.29 

2.24. 

I learn continuously. 

7.59 

37.03 

53.80 

1.58 

2.25. 

I plan repeating learning phases in regular intervals. 

7.28 

31.33 

52.22 

9.18 
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Table 3. Cont. 


No. 

Question 


Response (%) 


always 

often 

seldom 

never 

2.26. 

I prepare written exceipts of learning content. 

57.41 

30.60 

10.73 

1.26 

2.27. 

I regularly work with my written records. 

9.49 

41.46 

45.25 

3.80 

2.28. 

I prepare learning maps. 

9.68 

27.42 

29.68 

33.23 

2.29. 

Theoretical content is easy to leam. 

10.73 

62.46 

25.24 

1.58 

2.30. 

Practical content is easy to learn. 

28.06 

63.41 

8.20 

0.32 

2.31. 

I prefer connections between theoretical and practical content. 

34.08 

57.56 

8.36 

0 

2.32. 

I need concrete illustration for optimal learning. 

11.82 

51.76 

35.78 

0.64 

2.33. 

I need practical exercises to try out. 

12.10 

51.91 

34.71 

1.27 

2.34. 

I have reserved learning times in my schedule. 

16.14 

43.04 

34.18 

6.65 

2.35. 

I define personal learning goals. 

34.92 

53.02 

12.38 

0 

2.36. 

I reward myself after finishing my lesson. 

25.40 

38.73 

30.79 

5.08 

2.37. 

I try to specifically apply learned content. 

9.78 

53 

36.91 

0.31 

2.38. 

I imagine application possibilities. 

9.57 

53.80 

35.31 

1.32 

2.39. 

I critically scrutinize learning content. 

15.70 

48.72 

32.05 

3.53 


Table 4. Comparison of e-learning and traditional learning in the opinion of students. 


No. 

Question 

Response (%) 


yes 

no 

3.1. 

Have you used e-leaming before? 

10.13 

90.51 

3.2. 

Do you know of other e-leaming offers at your university? 

10.16 

89.84 

3.3. 

Do you know of other e-leaming offers available to you? 

7.01 

92.99 

3.4. 

Do you miss e-learning offers at your university or one that are otherwise available to you? 

70.38 

28.66 

3.5. 

Does e-leaming play a role in the politics of your university? 

12.72 

87.28 

3.6. 

If yes, is e-leaming covered in official teaching evaluation questionnaires? 

4.31 

95.69 
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Table 5. Questions on the present e-leaming lecture on cancer biology and phannacology. 


No. 



Response (%) 


Question — 

yes 

no 

4.1. 

Did you face problems understanding the contents? 

5.16 

94.84 



exactly right 

too biased 

4.2. 

Was the focus too much on medicine, on molecular biology, on pharmacy or 

97.47 

2.53 


was the interdisciplinary mix exactly what you liked most? 







always 

often 

seldom 

never 

4.3. 

Was the program download too slow? 

0 

2.60 

44.01 

53.40 

4.4. 

Did you have frequent program interruptions? 

0 

2.91 

19.74 

67.64 

4.5. 

Did you have problems downloading the files? 

0 

2.21 

16.61 

81.19 

4.6. 

Did you have other problems? 

7.43 

8.55 

12.27 

71.75 



excellent 

good 

fair 

bad 

4.7. 

How was the presentation of the e-learning lecture regarding content? 

35.44 

63.61 

0.95 

0 

4.8. 

How was the presentation of the e-leaming lecture regarding didactics? 

28.16 

67.41 

4.43 

0 

4.9. 

Was the content easy to understand? 

37.66 

58.86 

3.48 

0 

4.10. 

Was the content up-to-date? 

40.06 

57.05 

2.88 

0 

4.11. 

Was the content exciting? 

28.71 

56.45 

14.84 

0 

4.12. 

How was the design of the screen? 

20.83 

58.65 

20.51 

0 

4.13. 

The presentation by the teacher was... 

25.95 

68.04 

5.70 

0.32 



lots of 

many 

few 

none 

4.14. 

Are there other courses with similar contents at your university? 

0 

0.04 

64.89 

30.85 
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Table 6. Conclusions and perspectives of the students. 


No. 



Response (%) 


Question 

very good 

good 

satisfying 

not satisfying 

5.1. 

How would you score this e-learning lecture? 

32.49 

61.83 

5.05 

0.63 



absolutely 

perhaps 

rather not 

no 

5.2. 

Would you recommend this e-learning lecture to other students? 

76.66 

23.03 

0.32 

0 

5.3. 

Would you use e-learning again? 

70.06 

28.66 

1.27 

0 

5.4. 

Did you take advantage of this e-leaming lecture for examinations relevant to your curriculum? 

32.15 

32.15 

23.47 

12.22 

5.5. 

Did you take advantage of this e-leaming lecture for your professional development? 

35.02 

46.46 

18.52 

0 

5.6. 

Did you take advantage of this e-learning lecture for the general gain of knowledge? 

76.38 

18.77 

4.85 

0 

5.7. 

Do you regard e-leaming in general as attractive and future-directed? 

54.61 

38.49 

6.91 

0 

5.8. 

Do you think that e-learning should be implemented in existing programs (“blended learning”)? 

46.60 

36.89 

16.50 

1.62 

5.9. 

The existing traditional programs should be run without e-leaming 

5.18 

16.5 

38.83 

39.48 

5.10. 

E-leaming-based distance learning is attractive for specific target groups and persons 

63.61 

31.96 

4.43 

0 

5.11. 

E-learning-based distance learning programs should also contain face-to-face teaching 

42.41 

40.19 

13.29 

4.11 

5.12. 

Would you use e-leaming for further and continuing education after completion of your 
undergraduate and graduate programs? 

70.03 

23.34 

4.42 

2.21 

5.13. 

Are you willing to pay for e-leaming offers during your later professional further and 
continuing education? 

24.44 

47.30 

21.27 

6.98 
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Next, we asked a series of questions about e-learning in general (Table 4). As was expected, the 
students were largely unaware of other e-leaming offers at their university or within their specific 
program (questions 3.2 to 3.6). This data agrees with the general trend of a rather reluctant introduction 
of e-leaming as yet. 

Although many universities worldwide have spent considerable effort to establish e-leaming 
programs, it seems that students are frequently unaware that such programs exist at their home 
universities and at other universities abroad. Indeed, several authors have reported on academic 
e-leaming in phannacy and pharmacology. For instance, the ETH Zurich and the University of Basel, 
Switzerland implemented an e-learning-based curriculum for Pharmaceutical Sciences [12]. 
Clinical phannacology at the Leiden University Medical Centre is primarily taught by the Teaching 
Resource Centre’s (TRC) Pharmacology database [13]. Nearly every course has a chapter in the TRC 
database for self-study. The authors demonstrated that students with lower exam scores derived an 
especially great benefit from using the database. The positive overall outcomes of e-learning, as 
reported by these authors and corroborated by our present study, should encourage teachers and 
students alike to better utilize e-learning in the future. 

The students’ opinions of the e-leaming lecture series on tumor biology and phannacology are 
summarized in Table 5. The contents were not overly complex, and the students liked the 
interdisciplinary mixture of molecular biology, phannacology and medicine presented (questions 4.1 
and 4.2). Technical problems with computers and software were not an issue (questions 4.3 to 4.6). 
The students also liked the preparation and presentation of the e-learning lecture with regards to 
content and didactics (questions 4.7 to 4.13). 

To draw conclusions and develop perspectives for the future, the students were asked for their 
general opinion of e-learning after having completed the e-leaming lecture series (Table 6). It was 
pleasing that the impressions were generally positive. Not only would the students continue with 
further e-leaming based lectures, but they would also recommend e-learning to other students 
(questions 5.2 and 5.3). They appreciated the educational value and the possible professional benefits 
of the e-learning program (questions 5.4 to 5.6). It is remarkable that the majority of students would 
like to have more e-learning offers in their present curricula, particularly in the form of mixed 
traditional learning and e-learning (“blended learning”) (questions 5.8 and 5.9). They were open to 
using e-learning for distance learning, although they agreed that face-to-face contact with teachers and 
students (phases of presence) should be implemented (questions 5.10 and 5.11). As a consequence, 
many students would be willing to take advantage of e-learning for further education after completing 
their present undergraduate and graduate programs (questions 5.12 and 5.13). 

E-learning plays a critical role in postgraduate and life-long learning. In addition, in the field of 
phannacy and phannacology, several publications on the use of e-learning for postgraduates at 
universities [14-16] as well as at other educational institutions [17,18] have demonstrated that 
e-leaming may gain increased importance in this sector in the future. The results of this investigation 
show that students are aware that e-leaming offers potential for life-long learning and that they are 
willing to use e-leaming after graduation for further professional development. 

The development of e-leaming was mainly driven by professionals from humanities (e.g., 
pedagogy, sociology) on the one hand and from information sciences (e.g., informatics, media design) 
on the other. Scientists of natural and life sciences (biology, chemistry, physics, medicine, pharmacy 
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and related fields) have generally been more interested in the application of e-learning than in basic 
research on the method. In the present paper, we describe our experience with an e-learning-based 
interdisciplinary lecture series that covered topics in life science. Although selected content regarding 
cancer biology and pharmacology is included in the teaching of molecular biology, human medicine, 
phannacology and phannacy, the topic of cancer is not comprehensively covered in the curricula of 
these disciplines in Germany. For this reason, and because of the relevance of this topic, we decided to 
set up an e-learning program as an extracurricular offer for motivated students. The e-leaming lecture 
was offered to students of Molecular Biotechnology (Institute of Pharmacy and Molecular 
Biotechnology, University of Heidelberg, Gennany) and Pharmacy (Institute of Phannacy and 
Biochemistry, University of Mainz, Germany). As outlined above, the reactions of the students were 
favorable both towards e-leaming in general and toward the present lecture series in specific. 

Despite the generally positive reactions of the students, it should be kept in mind that the lecture 
was not an integral part of the curricula and that only a subset of students elected to participate in this 
e-leaming program. Therefore, their opinion might not reflect the opinion of all students. We may have 
selected the most capable students, those who have enough leisure time to participate in this 
extracurricular teaching offer. They may be more interested in computer techniques and, therefore, 
more curious about trying e-leaming. Nevertheless, the evaluation of the students’ experience is 
valuable in gathering experience with e-learning in pharmacy. Their feedback will aid in developing 
other e-leaming lectures in the future, which will be part of the regular curriculum and will be 
mandatory for all students. Modern pedagogic concepts emphasize the value of self-directed learning 
compared to externally controlled learning [19]. E-learning and computer-based learning represent a 
first step towards more self-directed learning. A striking difference between e-leaming lectures and 
traditional teaching is the independence from space and time that e-learning provides. This was one of 
the aspects of e-learning the students rated favorably in the questionnaire. 

Phannacy programs are characterized by a great amount of facts the students must learn. Therefore, 
self-directed learning has been traditionally rather rare. In educational science, three major learning 
theories are discussed: (1) behavioristic didactics, (2) cognitive science, which represent externally 
controlled modes of learning and (3) constmctivistic didactics, which tries to foster active student 
thinking by providing optimal learning environments [20-27]. Although all three didactical concepts 
are applicable to e-learning, many educational scientists value constmctivistic ones as most adequate. 

As recently reviewed, e-learning emerged as new field in pharmacy and pharmacology [8], Our 
e-leaming lecture series on cancer biology and pharmacology was a start-up project to gather 
experience about the feasibility of e-leaming in pharmacy. The students’ positive reception will be an 
encouragement to implement further e-learning offers in phannacy programs. In addition to developing 
further e-learning lessons and modules, an electronic resource center related to the topics of the 
e-leaming program is currently in preparation. 

4. Conclusions and Perspectives 

In conclusion, students liked the possibility of self-controlled learning, and e-learning sparked their 
interest as novel educational method. In addition, they felt quite comfortable listening to the e-leaming 
lectures despite the interdisciplinary mixture of molecular biological, pharmacological and medical 
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aspects of cancer biology and phannacology. This lecture series was the majority of the students’ first 
e-leaming experience, and their impressions were generally positive. To the best of our knowledge, 
this is the only e-leaming lecture series on cancer biology and pharmacology in Germany. The students 
would not only recommend e-learning to other students, but would also like to continue with 
e-leaming themselves. Remarkably, the majority of students would like to have more e-learning offers 
in their present curricula in the form of mixed traditional learning and e-learning (“blended learning”), 
although they recognized the importance of face-to-face contact with teachers and students (phases of 
presence). As a consequence, many students would consider e-leaming for further and continuing 
education after graduation. 

Nevertheless, there remains potential for improvement in the future. The interactive space for 
students is not fully developed in the present form of the e-learning program. Recently we began 
building interactive teams to write review articles on specific topics related to the e-learning lectures. 
Here, the students use topics from the e-learning lectures as a starting point and deepen their 
knowledge by collecting more information from the scientific literature. As an indication of success, it 
should be noted that several of the students’ review articles have been published in scientific journals 
[28-35]. This kind of teamwork should be strengthened in the future. 
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